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Introduction

Sandpine scrub,Societyof AmericanForesterscovertype
69 (Eyre1980),grows on deep,droughty,infertile sandsof
marineandaeolianorigin. Waterandwind formedthese
featuresas sealevelsfluctuatedduringpastglacial and
interglacialperiods(Kurz 1942,Laessle1958,Brooks
1972).Becauseof washingandsortingduring transportand
deposition,soil parentmaterialwasnearlypurequartzsand
(Laessle1958).Thisproducedsoilsthatare almost
exclusivelyentisolsandmostlyQuartzipsamments(Myers
1990),typified by theAstatula,Lakeland,Paola,andSt.
Luciesoil series.

TheOcalavariety(Pinus clausavar. clausaD.B. Ward)of
sandpine is nativeto thecentral ridge of Floridaanda strip
of old dunesstretchingfrom St. John’sCountysouthto the
northemportionof DadeCountyon theeastcoastandfrom
nearCedarKey southtoNapleson thewestcoast(Small
1921,Harper1927,Myers 1990).Choctawhatcheesand
pine (P. clausavar. immuginataD.B. Ward) is the
dominanttreein scrubsalongtheGulf Coast(includingoff-
shoreislands)of northwestFlorida from the Apalachicola
River westwardinto Alabama.The largestconcentrationof
sandpineis the interior scrub,which occupiesabout
250,000acres(ac) [101,250hectares(ha)] on the Ocala
NationalForest(Brendemuehl1990).

Sandpine is nativeto areasthathavehot, humid summers,
somewhatdrywinters,anda longgrowing season(269to
312 days).Precipitationis abundant,53.0to 60.0inchesper
year[1345to 1525 millimeters(mm) peryearn;July is the
wettestandMaythedriestmonth. Becauseofthe low
moisture-holdingcapacityofthesoils,droughtconditions
canexistwithin 2 weeksof aheavyrainfall. Surface
temperaturesof exposedsoilscanalsobeextreme,reaching
140 0F (60 0C) on summerdays(BumsandHebb1972).

Ocalasandpine forestshavean overstoryof even-aged
sandpine with twistedand leaningtrunks growingoveran
understoryofevergreenshrubs(Myers 1990).Typical
understoryspeciesincludemyrtle oak (Quercusmyrqfolia
WilId.), sandlive oak[Q.virginianavar.geminata(Small)

Sarg.],Chapmanoak(Q. chapmaniiSarg.),turkeyoak(Q.
laevisWalt.), rusty lyonia [Lyoniaferruginea (Walt.) Nutt.],
rosemary(CeratiolaericoidesMichx.), scrubpalmetto
(SabaletoniaSwingleexNash),andsaw-palmetto[Serenoa
repens(Bartr.) Small]. Becauseof dry soilsandcompetition
from thesandpineoverstoryandunderstoryshrubs,herbs
andgrasses.areverysparsein maturescrubhabitats.Typical
speciesincludebeak-rush(Rhynchosporamegalocarpa
VahI),milk-peas(Galactiaspp.),andbluestem
(Andropogonspp.).Lichens(Cladoniaspp.)form extensive
patchesontheforestfloor.

Becauseof its sparsegroundcoverandcompactedlitter
layer,Ocalasandpinescrubseldombums.Periodically
(every10 to 100 years),usuallyduring thespringdrought,
highwindsandextremeconditionsresultin high-intensity
fires. Thesefiresbumoff theunderstoryandkill thesand
pine overstory(Myers 1990).Thesefiresalso openthe
manyserotinousconescontainedin the crownsof thesand
pine,releasingtheseedforestablishmentof the nextstand.
Choctawhatcheesandpinetreesproduceconesthatopenat
maturity,so catastrophicfires arenotrequiredfor
regeneration.Overstorytreesaremore likely replacedas a
result of blow-downfrom periodictropicalstorms.

Thesesandpine scrubcommunitiesareuniquehabitatswith
a mix of speciesthatoccurnowhereelse(Christmanand
Judd1990).Although mostof theendemicspeciesthrive in
theopenscrubwhensandpine treesarejustseedlings,the
old-growthstageisstill animportantpartof the ecosystem.

Old-growthsandpine [P. clausa(Chapm.ex Engelm.)
Vaseyex Sarg.] standswere inventoriedanda setof
attributesdevelopedto characterizewhatconstitutesold
growth for this forestecosystem.Preliminarysampling
indicatedthat therewasa changein standstructurearound
age50 yearsfor Ocalasandpine.Basedon this information,
threestandsof Ocalasandpinewere randomlychosenfrom
all the standson theOcalaNationalForestwith an average
ageof 50 yearsor more. Within eachstand,threecircular
plots0.25 ac (0.1 ha)wereestablished.Thespecies,
diameter,andcrownclasswererecordedfor all trees4
inches[10 centimeters(cm)] or largerwithin theseplots.



Table I (English units)—Standardizedtable of old-
growth attributes for Ocala sand pine forestsob

Value

Quantifiableattribute Range Mean

Stand density(noiacre)
—trees=4in. d.b.h.

Ocalasandpine
Dominants
Codominants
Intermediates
Suppressed

Mid-storyoaks

Standdiameter(in)
Ocalasandpine

Dominants
Codominants
Intermediates
Suppressed

Mid-storyoaks

65 — 121
38 — 53

8 — 51
6 — 24
4. 9
4 — 40

6.2—
8.6—
6.7—
5.8—
4.9—
5.9—

8.6
12.5
83
6.3
5.0
7.9

79.0
41.0
21.0
11.0
6.0

25.0

7.5
10.8
7.5
6.0
4.9
6.9

Value

Quantifiableattribute Range Mean

Standdensity(no/ha)
—trees=10cmd.b.h.

Ocalasandpine
Dominants
Codominants
Intermediates
Suppressed

Mid-story oaks

Standdiameter(cm)
Ocalasandpine

Dominants
Codommants
Intermediates
Suppressed

Mid-storyoaks

Standbasalarea(t12/acre)
—trees=4in. d.b.h.

Ocalasandpine
Mid-story oaks

36.6— 39.2 37.5
.4— 7.0 3.5

Standbasalarea(m2lha)
—trees=l0cmd.b.h.

Ocalasandpine
Mid-storyoaks

Ageof largesttrees(yrs)
Ocalasandpine

Diameterof largesttrees(in)
Ocalasandpine

Heightof largesttrees(It)
Ocalasandpine

45 — 70

10 — 17

50 — 82

Ageof largesttrees(yrs)
Ocalasandpine55.0

Diameteroflargesttrees(cm)
Ocalasandpine14.0

Heightof targesttrees(in)

Ocalasandpine72.0

45 — 70 55.0

26 — 43 35.0

15 — 25 22.0

Standingsnags(no/acre)
—snags=4in. d.b.h. S — 30

Standingsnags(no./ha)

19.0 —snags=10cmd.b.h.

Downedlogs(% cover) .5— 5.0 2.4 Downedlogs(% cover)

Numberof canopylayers — 3.0 Numberof canopylayers

Canopygaps(% cover) S — 75 Canopygaps(% cover)27.0 S — 75 27.0

Otherfeatures
Stumps(nolacre) — 3.0

Otherfeatures
Stumps(no./ba) -- 8.0

Numberof standsis threein all attributes.
Thereferencefor all attributesis KennethW. Outcalt.

Table I (metric units)—Standardized table of old-
growth attributes for Ocala sandpine forestsab

160 — 300
93 — 130
20 — 125
15 — 60
10 — 23
10 — 100

194.0
101.0
51.0
27.0
15.0
62.0

15.7—
21.9—
17.1—
14.6—
12.5—
15.0—

21.8
31.8
21.0
15.9
12.6
20.0

19.]
27.4
19.0
15.3
12.5
17.5

8.4— 9.0
.1— 1.6

8.6
.8

13 — 73 47.0

.5— 5.0

Numberofstandsis threein all attributes.
Thereferencefor all attributesis KennethW. Outcalt.

2.4

— 3.0
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Old-growthconditionswill developas standsprogress
beyondage50 years;numerousexamplesexiston the Ocala
NationalForest.A goodexampleof old-growthcoastal
scrubis foundin theSouthwestFlorida WaterManagement
District andoccupiesaportionof theStarkeyTract in
southwestemPascoCounty.

Land managerscanproduceold-growthby carryingsome
standspastthenormalrotationageof 35 to 40 years.Old
growthis a short-livedstate,however,asstandsrapidly lose
their sandpinebeyond70 years(Richardson1977).
Withoutsomedisturbancefrom fire or harvesting,stands
will eventuallyform xerichammocksdominatedby oaks
(Laessle1958,Veno 1976,Myers 1985).For this reason,
fire needsto be allowedto occurnaturallyor shouldbe
introducedartificially in designatedOcalasandpine
wildemessareas.Thiswill opentheareato themany
endemicplantsandanimalsthatprefertheyoungscruband
will fosternaturalregenerationandestablishmentof even-
agedsandpinestandsthat will lateragaindevelopinto old-
growth stands.

ChoctawbatcheeSandPine

Theoverstoryof old-growthChoctawhatcheesandpine
standsis almostexclusivelysandpinewith anoccasional
longleafpine (P. palustrisMill.) or largesandlive oak.The
old-growthstandssampledwererelatively well stocked,
with groupsof overstorysandpineandfair-sizedoaksin
the interveningcanopygaps(table4). Because
Choctawhatcheesandpine shedsmostof its seedwhen
conesmature,regenerationis a continuousprocess.This
resultsin a largenumberof treesin the intermediateand
suppressedcrownclasses(46 percent)and fewerdominants
(35 percent).

Averagetreediameterwas7.9 inches(20.1 cm), while
dominanttreesaveragedmorethan 12.0inches(30.0cm) in
diameter.The largesttreesin the old-growthstandshada
meandiameterof morethan 15.0 inches(39.0cm), were
70.0 feet(22.0m) tall and80 yearsold. Goodstockingand
treesizegaveabasalareaof 70.0 squarefeetperac (16.0
squaremetersperha). Snagswereevidentbutnotprevalent.
Canopygapswerenumerous,occupying25 percentof the
area.Mostof thesegapswerethe resultof blow-downfrom
a majorhurricanethatoccurredabout20 yearsago.
Downedlogsoccurredbut werenotcommon.

averagediameterof theoakswas1.6 inches(4.0 cm)
smallerthanthatof thesandpine,buttheymadeup20
percentof thetotal standbasalarea.Sandlive oakwas
predominant,makingup 84 percentof themid-storylayer.
Mostof thetreesin this layerwere20.0to 35.0feet(6.1 to
10.7m) tall with anoccasionalindividual40.0 to 50.0feet
(12.2 to 15.2m) highreachinginto the lowerportionof the
overstorycanopy.Beneaththemid-storywasashrublayer
from 10.0to 20.0feet (3.0to 6.1 m) tall, dominatedby sand
pineregenerationandoakswith lessernumbersof tree
blueberry( Vacciniumspp.)(table5). Ongoingwork at
Eglin Air ForceBaseindicatesthatthe compositionofthese
shrublayerscanbequitevariable.2Thesparseunderstory
layerwasmostlywoodyspeciesanda fewherbsgrowing
betweenpatchesof lichens(table6). Thethin forestfloor
hada meanthicknessof 1.7 inches(4.3 cm).

Therewereno indicatorspeciesspecificto old-growth
Choctawhatcheesandpine stands.Thebest identifiersof
old-growthstatusarethesizeandageofthe sandpine
overstory;thepresenceof numerouslarge,mid-storyoaks;
andtheabundantcanopygaps.Theamountof downed
woodymaterialis a poorindicatorbecauseit variesgreatly
dependingon the lengthof time sincethelastmajor
hurricane.

Theecologyanddynamicsof theChoctawhatcheesand
pinecommunityhavebeenstudiedlessthanthoseof the
Ocalascrubs.Theimportanceandnaturalabundanceof old-
growthstandsis notspecificallyknown.However,since
someold growthwaspart of thenaturallandscape,it is wise
to allow for its continuedexistenceuntil we better
understandits function and importanceto theecosystem.To
do this, land managerscanproduceold growthby allowing
somestandsto reach70to 100 yearsof age.A good
exampleof theseold-growthconditionsoccursin standsat
FredGannonStateParknearNiceville, FL. Otherold-
growth Choctawhatcheesandpinestandsoccupyareason
nearbyEglin Air ForceBase.

Mid-story oakswerea prominentfeatureof theold-growth
stands.More thanone-thirdof all treeslargerthan4.0
inches(10.0cm)diameterat breastheightwereoaks.The

2 Personalcommunication.1996. StephenSeiber,ActingChief,Natural

ResourcesDivision,Eglin Air ForceBase,AFDTC/EMNF, 107 Highway
85N,Niceville, FL 32542.
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Table 5—Density of speciesin tall shrub layer of old-growth Choctawhatcheesand pine stands

Diameterclass

Species 0.8-2.39 in 2.4-3.14in 3.5-3.9in 2.0-5.9cm 6.0-7.9cm 8.0-9.9cm

Numberper acre Numberper hectare

Pinusclausavar. immuginata 214 26 9 530 65 22
Quercusvirginianavar.geminata 36 18 9 90 44 22
Vacciniumarboreum 40 13 9 100 33 22
Q.laevis 44 9 -- 110 22 --
Q. Iaur~foIia 26 4 -- 65 11 --
Q. myrt~folia 36 -- -- 90 -- --

Table 6—Abundanceof major understory speciesfound in old-
growth Choctawhatcheesandpine stands

Species

English Metric

>3.3 ft =3.3ft >1 m =1m

- - -No./yd
2 No./m2-- -

Shrubs
Ilexvomitoria 0.10 3.6 0.10 3.3
QuercusIaur~folia .03 2.2 .03 2.0
Smilaxspp. -- 2.2 -- 2.0

Pinusclausavar. immuginata .30 2.0 .30 1.8
Q. myrt~folia -- 1.4 -- 1.3

Q. virginianavar. geminata .03 1.3 .03 1.2
Licaniamichauxii -- .7 -- .6

Q./aevis -- .1 -- .1

Herbs(% cover)
Rhychosporaspp. 3.0 3.0
Galactiavolubilis 2.0 2.0
Panicspp. 2.0 2.0

Lichens(% cover)
Cladoniaspp. 30.0 30.0
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Sandpinescrub,dominatedby theOcalavariety, is nativeto thedeep,dry, sandydepositsof central
Florida. Choctawhatcheesandpineoccurson sandysitesalongthecoastof the<FtoIid~qTanbarrdleand
adjoiningcountiesin Alabama.Scrubconsistsof anoverstoryof sandpineandanunderstoryofwoody
speciesdominatedby oaks.Selectedstandsofold sandpineweresampledon theOcalaNationalForest
andnearNiceville, FL, to determinethecharacteristicsofold growth.Old-growthOcalasandpinestands
hadanoverstoryof sandpinewith sometreesatleast 14.0 inches(35.6centimeters)in diameterandmore
than55 yearsold. Canopygapswereusuallyprevalent,often covering25 percentormoreofthearea.
Oaks,predominatelysandlive oaks,formed a conspicuousmid-story layerwithin thesegaps.Old-growth
Choctawhatcheesandpinestandsweresimilarbut generallyhadbiggerandolder treesthanOcalastands.
Goodexamplesof Ocalaold growthexist on theOcalaNational Forest.Standsof old-growth
Choctawhatcheesandpinegrow nearNiceville, FL, on Eglin Air ForceBaseandnearbyFredGannon
StatePark.

Keywords:Florida, oak,old growth,sandpine,scrub,understory.


